Positive and negative cis-regulatory regions in the soybean glycinin promoter identified by quantitative transient gene expression.
The 5' and 3' flanking regions of the soybean glycinin gene, Gy1, responsible for expression in seeds, were analyzed by quantitative transient expression assay. The construct containing the β-glucuronidase (uidA) reporter gene under the control of the 1.12 kb Gy1 promoter and 0.74 kb Gy1 terminator was introduced into immature soybean seeds and leaves by particle bombardment. To normalize the variability of introduction efficiency, a second reporter gene, firefly luciferase, was cobombarded as an internal standard, and relative activities (GUS/luciferase) were measured. There was a seed-specific β-glucuronidase (GUS) expression, as observed by X-Gluc staining. Compared with the nopaline synthase gene (nos) terminator, the Gy1 terminator enhanced the level of expression in immature seeds, indicating that the terminator region of the glycinin gene is involved in the activation of the gene expression in these seeds. To identify cis-regulatory elements in the glycinin gene upstream sequence, deleted derivatives of the promoter were fused to the luciferase reporter gene. The expression could be measured with a higher accuracy, and constructs were introduced with the internal reporter uidA gene into immature seeds. The results suggest the presence of a positive regulatory element in the -620 to --380 region of the Gy1 promoter. A deletion which eliminates the legumin box with its RY element led to increased relative activity, suggesting that this box is negatively regulating expression of the seed storage protein gene. Analysis of mutant promoters also suggest that the RY element involves negative regulation in seeds. This quantitative transient expression assay using particle bombardment provides a reliable system for the study of seed-specific gene expression in soybeans.